Abstract
Introduction

36
infection is inevitable in most of the cases (Jacobsen et al. 2008 ).
48
CAUTIs originate from the colonization of the surface of catheters by microorganisms. 
78
Both disease causing and atypical microorganisms have in common the ability to form 79 mono or multi-species biofilms on the surface of the urinary catheter (Frank et al. 2009 
149
(ii) Pre-colonization with E. coli: The experiments described in i) were repeated but 150 microorganisms were added in reverse sequence.
151
(iii) Single-species biofilms: Single-species biofilms were developed to study biofilm- Log 6.76 and Log 7.50 cells cm -2 ) (Supplemental material - Figure S1 ) and, as expected,
289
the CFU counts were always lower than the DAPI counts. In general, the averages of cells 290 detected by cultivability (Figure 1c) 
294
Regarding the species interaction in dual-species biofilms, to better summarize the results
295
(Supplemental material - Figure S2 ) and visualize the influence of the atypical species in biomass profiles tend to be more similar to the one of E. coli single-species biofilm
303
( Figure S2a-b) . In fact, the data of cultivability assays in dual-species biofilms confirm 304 that E. coli ability to form biofilms does not seem to be influenced by the presence of the 305 other species (Figure S2e-f) . In addition, dual-species biofilms present similar values for 306 total cells for the different time points (Supplemental material - Figure S3 ) and, as 307 expected, the CFU counts were always lower than the DAPI counts. However, it should 308 be mentioned that the observations here described might be limited to the inoculum 309 concentrations used in this study. To clarify this issue, the influence of initial inoculation 310 level (10 6 CFUs ml -1 vs. 10 8 CFUs ml -1 ) on the biofilm formation, was evaluated
311
(Supplemental material - Figure S4 ). No significant differences were found for E. coli as it usually happens for most part of secondary metabolites; which would also appears 337 as a negative result. Also, some other molecules, that interfere with non-essential 338 processes (e.g. quorum sensing molecules), are not detected in this type of assay.
339
Nonetheless, the complete absence of any inhibitory signal suggests that the observed 340 decrease of the atypical microorganisms when co-cultured with E. coli, is probably not 341 due to the production of antimicrobial compounds by E. coli.
342
Other type of competitive interaction can be observed in mixed biofilms, in which one species to the biofilm.
370
The addition of E. coli to a pre-formed biofilm does not lead to significant changes of 371 total biomass compared to experiments with synchronized addition of species
372
(Supplemental material - Figure S5) . When E. coli is added to 24 h biofilms of the atypical 373 microorganisms, the biomass profile is similar to experiments with synchronized addition 374 of species, no matter the inoculation proportion between the two species. Also, in dual-375 species biofilms, the concentration of initial inoculum does not seem to have a great 376 influence on biomass production over time (Supplemental material - Figure S5 and S6).
377
To better understand the possible role that a pre-colonized surface has on the rate at which 378 species adhere and grow, the malthusian parameter of the microorganism added to a pre-
379
formed biofilm was determined. This parameter reflects the average rate of increase of 380 each species (Lenski et al. 1991) . benefit from the presence of another colonizer (Figure 4) . In fact, the adhesion of a second 589  590  591  592  593  594  595  596  597  598  599  600 
